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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an impact resistant molding material composition imparting a 
molded product excellent in impact resistance without impairing thermal resistance of the molded 
product, applicable for various molding method. 

SOLUTION: The impact resistant molding material composition comprises (a) 100 pts.wt. of a 
thermosetting resin, (b) 1-50 pts.wt. of a thermoplastic resin which is dispersible in the thermosetting 
resin even after curing, and having <-10°C of glass transition temperature, average particle diameter of 
0.05-100 n,m and (c) a hardener, and the component (b) is dispersed in the component (a) in particle 
state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The shock-proof molding material constituent characterized by for the glass transition temperature 
to which it distributes to the (thermosetting resin a) 1 00 weight section and thermosetting resin (a), and after 
hardening can hold a distributed condition in the range with a mean particle diameter of 0.05-100 
micrometers containing the thermoplastic polymer (b) 1 -10 degrees C or less - 50 weight sections, and a 
curing agent (c), and distributing the (b) component in the state of a particle in the (a) component. 
[Claim 2] The shock-proof molding material constituent according to claim 1 characterized by thermosetting 
resin (a) being one sort chosen from acrylic resin, vinyl ester resin, and an unsaturated polyester resin, or 
two sorts or more. 

[Claim 3] The shock-proof molding material constituent according to claim 1 with which the glass transition 
temperature of a core phase has the core / shell mold structure where the glass transition temperature of a 
shell phase is 10 degrees C or more, below -10 degrees C, and a thermoplastic polymer (b) is characterized 
by being the core / shell mold polymer whose mean particle diameter is 0.05-100 micrometers. 
[Claim 4] The shock-proof molding material constituent according to claim 1 to 3 characterized by 
furthermore adding the inorganic filler 50 - the 400 weight sections. 

[Claim 5] The shock-proof molding material constituent according to claim 1 to 3 characterized by 
furthermore adding the inorganic filler 50 - the 400 weight sections, and a thickener 0.1 - 30 weight 
sections. 

[Claim 6] The cast Plastic solid which pours a shock-proof molding material constituent according to claim 
4 into mold, and it makes it come to harden at 40-150 degrees C. 

[Claim 7] The press-forming object which comes to carry out press forming of the shock-proof molding 
material constituent according to claim 5 at 80-150 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shock-proof molding material constituent which can 

obtain the moldings excellent in thermal resistance and shock resistance. 

[0002] 

[Description of the Prior Art] The molding material constituent which blended a filler, a curing agent, fiber 
reinforcement, the pigment, the thickener, etc. with thermosetting resin is used by large areas, such as an 
organ bath, a washing-its-face ball, a kitchen counter, roofing, and a liner. As such thermosetting resin, an 
unsaturated polyester resin, epoxy acrylate resin (or it is called vinyl ester resin), the acrylic resin (it may be 
called acrylic syrup) further obtained by dissolving the partial polymerization or polymethyl methacrylate of 
a methyl methacrylate given in JP,49-104937,A, JP,50-22586,B, JP,57-31912,A, etc. in methacrylic ester 
are mentioned. 

[0003] It is in the inclination for the high elasticity resin which gives high thermal resistance to mold goods 
to be used for these thermosetting resin in view of the molding temperature of a molding material, the 
operating environment of molding, etc. However, the mold goods obtained by this have the trouble of the 
capacity which eases the thermal shock stress under the environment where physical impact stress, and 
cooling and heating at the time of a hard thing falling are repeated being inadequate, and mold goods 
breaking, without the ability easing the above-mentioned impact stress, or it being cracked, and reducing 
product value remarkably. 

[0004] In order to solve the above-mentioned problem, examination is made variously and many 
examination about concomitant use of thermosetting resin and a thermoplastic polymer is made. For 
example, in the constituent of the artificial marble which blended additives, such as synthetic resin and a 
curing agent, using the compound-die resin of acrylic resin and vinyl ester resin as synthetic resin is shown 
in JP,2001-89214,A as an approach of improving the impact strength (toughness) of artificial marble. 
Without spoiling the thermal resistance of a marble, as a resin constituent which improves toughness and 
improves shock resistance, JP,2001-64338,A is made to dissolve vinylester resin in a styrene monomer, and 
the resin constituent which blended the acrylic monomer of molecular weight 200-300 which has two or 
more reactant functional groups is shown in it. Moreover, the resin constituent which serves as unsaturated 
polyester or vinyl ester (A) from the acrylic resin (B) and the radical polymerization nature monomer (C) of 
number average molecular weight 5000-200000 is indicated as a resin constituent which gives the resin 
mold goods which have shock resistance to JP, 10-26563 7, A. It excels in distributed stability and the 
constituent which consists of unsaturated polyester or vinyl ester (A), saturated polyester (B) 1000-4000, 
and whose glass transition temperature number average molecular weight is 50-100 degrees C, and a radical 
polymerization nature monomer as a resin constituent with which surface smooth nature, hot water 
resistance, transparency, and crack-proof nature give good mold goods is indicated by JP,8- 176244, A. 
Moreover, for example, the resin constituent which blended the resin powder of a core/shell mold and a 
polyfunctional monomer with the acrylic syrup which consists of a polymer which uses as a principal 
component the monomer mixture and methyl methacrylate, or methyl methacrylate which uses methyl 
methacrylate or methyl methacrylate as a principal component as a molding material for acrylic marbles is 
indicated by JP,9-1 1 1084, A, and the technique of improving especially the dispersibility of resin powder 
and raising thickening nature is indicated. 

[0005] Moreover, examination which improves shock resistance using fiber reinforcement, such as a glass 
fiber and organic fiber, or a specific inorganic bulking agent is also made. For example, blending pulp fiber 
with the resin constituent which consists of vinyl ester resin and an unsaturated polyester resin as reinforcing 
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materials is indicated by JP,2001-270753,A as a resin constituent which improves the shock resistance of 
artificial marble. Moreover, the resin constituent which blended the filler which becomes the resinous 
principle which consists of vinyl ester, styrene, and unsaturated polyester from a flat mold aluminum 
hydroxide is indicated by JP,2000-26149,A as a resin constituent for marbles which raises shock resistance, 
without spoiling thermal resistance. The technique which uses the deposit mold aluminum hydroxide of a 
specific particle size being shown in JP,2000- 128958, A, and the technique which blends and uses an 
aluminum hydroxide and glass powder for JP,2001-233649,A being shown, and using acrylic resin and 
fused-quartz glass powder for JP,2000-129138,A is shown. 

[0006] However, since the adhesive property of that distribution in a micron unit is impossible like the 
above-mentioned polymer, fiber, mineral matter, and thermosetting resin is inadequate, a crack cannot be 
prevented completely, and an impact absorption effect high enough is hard to be acquired. Moreover, when 
strengthening fiber is used, problems, such as causing the poor appearance of the mold goods which have 
the contamination-resistant fall and transparency by capillarity, arise. 

[0007] By the way, however it may be a thing in the case of giving the energy with which a physical impact 
results in destruction in about 0.001 - 0.005 seconds about relaxation of an impact to an ingredient, therefore 
it may be the ingredient of high intensity when matrix resin is high elasticity for easing striking energy to 
this very short time amount, an ingredient will break and striking energy will absorb energy. 
[0008] Various things in the condition that the impact absorber which does not participate in thermosetting 
resin at a hardening system is distributing in consideration of the property of the above-mentioned striking 
energy are also examined. For example, JP,62-13968,B is shown the rubber graft acrylic resin which 
heightened the absorptance of striking energy, and it is shown paying attention to the distributed particle 
size of the rubber-like graft polymer which exists in resin that the thing of the specific range excels [ particle 
size / distributed ] in shock resistance. However, about the particle size or the distributed condition of a 
particulate material in the moldings after hardening, reference is not made at all. 

[0009] According to examination of this invention persons, though the impact absorber was distributing 
good in resin, in the case of the molding material which mixed especially the filler, the distributed particle 
size became clear [ changing finely ] with the magnitude of the shearing force at the time of molding- 
material-izing. If, as for the relation between the matrix resin in a molding material, the particle size of an 
impact absorber, and shock resistance, many researches are made in the field of engineer plastics, for 
example, the particle size of an impact absorber turns into particle size of 0. 1 micrometers or less at the 
Fumio Ide work "shock-proof polymeric materials (above)" of Macromolecule Publication Meeting issue, it 
is indicated that shock resistance falls. Therefore, the technique indicated by JP,62-13968,B is not applicable 
about a molding material at large, either. 

[0010] Therefore, the present condition is each shaping manufacturer's thickening a product by there being 
no molding material which is compatible in high thermal resistance and high shock resistance, and is 
flexible, and compensating shock resistance with the current technique, the cost rise of a product and the fall 
of the productivity by the increase of weight pose a problem, and the molding material which can respond to 
the thinning which raised shock resistance is called for. 
[0011] 

[Problem(s) to be Solved by the Invention] Without having been accomplished in view of the above- 
mentioned situation, and spoiling the thermal resistance of mold goods, the technical problem which this 
invention tends to solve gives physical-proof impact nature and thermal shock resistance excellent in mold 
goods, and is to offer the shock-proof molding material which can respond to the further various molding 
approaches. 
[0012] 

[Means for Solving the Problem] With the molding material of the specific presentation shown below as a 
result of taking lessons from the above-mentioned technical problem and inquiring wholeheartedly, without 
spoiling the thermal resistance of mold goods, this invention persons give physical-proof impact nature and 
thermal shock resistance excellent in mold goods, and came to find out the molding material which can 
respond to the further various shaping approaches. 

[0013] Namely, this invention is distributed to the (1) (thermosetting resin a) 100 weight section and 
thermosetting resin (a). The glass transition temperature which can hold a distributed condition in the range 
with a mean particle diameter of 0.05-100 micrometers after hardening And the thermoplastic polymer (b) 1 
-10 degrees C or less - 50 weight sections, And a curing agent (c) is contained and it is related with the 
shock-proof molding material constituent characterized by distributing the (b) component in the state of a 
particle in the (a) component. 
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[0014] This invention is characterized by (2) thermosetting resin (a) being one sort chosen from acrylic 
resin, vinyl ester resin, and an unsaturated polyester resin, or two sorts or more. 

[001 5] Moreover, the glass transition temperature of a core phase has the core / shell mold structure where 
the glass transition temperature of a shell phase is 10 degrees C or more, below -10 degrees C, and (3) 
thermoplasticity polymer (b) is characterized by being the core / shell mold polymer whose mean particle 
diameter is 0.05-100 micrometers. 

[0016] further - this invention - (4) - having added the inorganic filler 50 - the 400 weight sections further 
~ the description - carrying out - (5) - it is characterized by adding the inorganic filler 50 - the 400 weight 
sections, and a thickener 0.1 - 30 weight sections further. [ moreover, ] 

[0017] This invention pours the shock-proof molding material constituent of (6) above (4) into mold, and 
relates to the press-forming object which comes to carry out press forming of the shock-proof molding 
material constituent of (7) above (5) at 80-150 degrees C about the cast Plastic solid which it makes it come 
to harden at 40-1 50 degrees C. 
[0018] 

[Embodiment of the Invention] Although especially the thermosetting resin of the (a) component in this 
invention is not restricted, radical polymerization system resin, such as acrylic resin, vinyl ester resin, and an 
unsaturated polyester resin, is mentioned. These may be used independently, and can also mix and use two 
or more kinds suitably. 

[0019] The prepolymer of an acrylic (meta) monomer is pointed out as the above-mentioned acrylic resin in 
this invention, and the manufacture approach and the acrylic (meta) monomer to be used are not restricted at 
all. Moreover, even if it uses other reactant vinyl monomers together, it does not interfere at all. In order to 
secure especially thermal resistance, it is desirable to use a polyfunctional monomer together. Moreover, the 
so-called rubber graft acrylic resin which carried out the graft polymerization of the rubber-like polymer to 
the acrylic prepolymer can also be used. 

[0020] Anything can be used if it is the compound which is made to carry out the addition reaction of the 
acrylic (meta) monomer to the end hydroxyl group of an epoxy resin, and has an acryloyl (meta) radical at 
the end as vinyl ester resin. Moreover, the so-called oligo acrylate shall also be included under the category 
of vinyl ester. An unsaturated polyester resin can also use a well-known thing in itself. 

[002 1 ] The thermoplastic polymer of the (b) component in this invention has the function which gives shock 
resistance to a molding object. As this thermoplastic polymer, the glass transition temperature which 
distributes in the range with a mean particle diameter of 0.05-100 micrometers, and holds the 
aforementioned mean particle diameter in a hardened material, and may be distributed is a thermoplastic 
polymer -10 degrees C or less, and if it has such a property in the thermosetting resin of the above- 
mentioned (a) component, it can be especially used for it without a limit. 

[0022] Although the distributed condition is good in the mean particle diameter of the above-mentioned 
thermoplastic polymer being less than 0.05 micrometers, each particle becomes inadequate [ the 
effectiveness which absorbs striking energy ]. If it exceeds 100 micrometers, the effectiveness which it 
becomes inadequate distributing and absorbs striking energy is inadequate. Moreover, if glass transition 
temperature is higher than - 1 0 degrees C, striking energy is fully unabsorbable. 

[0023] In this invention, it is important to distribute the thermoplastic polymer of the (b) component well in 
a molding material in magnitude with a mean particle diameter of 0.05-100 micrometers, and to hold the 
distributed condition with the mean particle diameter of the above-mentioned range in a Plastic solid. In 
order to show a good distributed condition in a molding material and to make a distributed condition hold 
with the particle size of the above-mentioned range in the Plastic solid which is moreover a hardened 
material, when the thermosetting resin of the base material resin which is the (a) component is hypoviscosity 
comparatively, mixed distribution is carried out with the synthetic preparation equipment which attached the 
dissolver or the support aerofoil, the paddle aerofoil, etc. On the other hand, when the thermosetting resin of 
the base material resin which is the (a) component is hyperviscosity, mixed distribution can be carried out 
using a planetary ** kneader kneading machine or the commercial mixer for hyperviscosity. Thus, the resin 
constituent which distributed the thermoplastic polymer in thermosetting resin with the particle size of the 
above-mentioned range can hold the distributed condition of the above-mentioned size range for the 
thermoplastic polymer of the (b) component in the Plastic solid fabricated by the desired shaping approach. 
Here, the check of a distributed condition can be checked by slicing monotonous mold goods thinly and 
observing this with a scanning electron microscope. However, especially the conditions or approach are not 
restricted that, as for these distribution mixing approach, a desired distributed condition should just be 
acquired. 
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[0024] As such a thermoplastic polymer, thermoplastic elastomers, such as olefin system rubber, such as 
conjugated diene system rubber, such as acrylic rubber, polybutadiene, polyisoprene, a butadiene-isoprene 
copolymer, polychloroprene, and a styrene-butadiene copolymer, or a hydrogenation object of those, 
ethylene-propylene copolymer rubber, ethylene-propylene-diene copolymer rubber, ethylene- vinylacetate 
copolymer rubber, and polyisobutylene rubber, silicone rubber, a fluororubber, a polyurethane elastomer, 
and a polyester elastomer, etc. can be illustrated, for example. These may be used independently, and 
suitably, these may mix two or more kinds and they may be used for them. 

[0025] In this invention, the core / shell mold thermoplastic polymer which is the mean particle diameter of 
0.05-100 micrometers can be used as a thermoplastic polymer of the (b) component. As for this core / shell 
mold thermoplastic polymer, that in which the glass transition temperature of a core phase has the core / 
shell mold structure where it is -10 degrees C or less, and the glass transition temperature of a shell phase is 
10 degrees C or more is used. When a core / shell mold thermoplastic polymer is used as a thermoplastic 
polymer, since dispersibility with an uniformly high particle size can be secured also when a molding 
material constituent becomes a hyperviscous object, it is one of the desirable modes. 
[0026] Although the distributed condition is good in the mean particle diameter of this core / shell mold 
thermoplastic polymer being less than 0.05 micrometers, each particle becomes inadequate [ the 
effectiveness which absorbs striking energy ]. If it exceeds 100 micrometers, the effectiveness which it 
becomes inadequate distributing to base material resin, and absorbs striking energy will become inadequate. 
If the glass transition temperature of the core phase of a core / shell mold thermoplastic polymer exceeds -10 
degrees C, striking energy is fully unabsorbable. The same thing as the above-mentioned rubber-like 
polymer can be used for a core phase. Although the thermoplastic polymer which forms a shell phase can be 
especially used without a limit if glass transition temperature is 10 degrees C or more, dispersibility with a 
matrix layer and an adhesive property are lost as glass transition temperature is less than 10 degrees C. 
Polymers, such as the alkyl (meta) acrylate which has the alkyl group of carbon numbers 1 -20, cyclohexyl 
(meta) acrylate, glycidyl (meta) acrylate, hydroxyalkyl (meta) acrylate, an acrylic acid (meta), an acrylic- 
acid (meta) metal salt, a fumaric acid, fumaric-acid ester, a maleic acid, a maleate, aromatic series vinyl, 
vinyl acetate, an acrylic-acid (meta) amide, acrylonitrile (meta), a vinyl chloride, and a maleic anhydride, 
can be used for a shell layer. These are good also as a copolymer which could carry out the polymerization 
independently if needed and used two or more sorts together. Moreover, in order to take in the structure of 
cross linkage, a well-known polyfunctional monomer can be used as a constituent. In addition, especially the 
manufacture approach etc. is not restricted. The mean particle diameter of the core / shell mold 
thermoplastic polymer to be used can be measured for example, with a laser diffraction type particle-size- 
distribution measuring device. 

[0027] In this invention, 1 - 50 weight section is used to the (thermosetting resin a) 1 00 weight section, the 
loadings of the thermoplastic polymer which is the above-mentioned (b) component have desirable 2-30 
weight section, and its 3 - 20 weight section is still more desirable. Since distribution will take time amount 
and it will moreover become a hyperviscous ingredient if a shock-proof manifestation is inadequate and 50 
weight sections are exceeded with it being under 1 weight section, a problem arises in productivity and 
workability. 

[0028] As for the curing agent of the (c) component in this invention, oneself or its decomposition product 
has the operation to which it reacts to with the active site of thermosetting resin, and a hardening reaction is 
started according to heating or an operation of a catalyst. Such a curing agent will not be limited especially 
if it is used according to the class of thermosetting resin of the (a) component, selecting suitably. Although 
the amount used is also suitably chosen by the class of thermosetting resin, usually it is 0.01 - 10 weight 
section to the thermosetting resin 100 weight section, is 0.1 - 5 weight section preferably, and is 0.5 - 3 
weight section still more preferably. 

[0029] The following [ curing agent / which is used in the resin constituent of this invention ] for example, 
is illustrated. Benzoyl peroxide, lauroyl peroxide, methyl ethyl ketone peroxide, 1 and 1-G tert-butyl 
peroxide - 3, 3, a 5-trimethyl cyclohexane, T-butylperoxy2-ethylhexanoate, t-amyl peroxy-2-ethylhexanoate, 
t-hexyl peroxy-2-ethylhexanoate, 2 and 4, and 4-trimethyl benzyl peroxy-2-ethylhexanoate, T-buthylperoxy 
isobuthylate, tert-butyl peroxide-2-ethylhexyl carbonate, T-butylperoxy-3,5,5-trimethyl hexanoate, t- 
amylperoxy3,5,5-trimethylhexanoate, 1, 1, 3, and 3-tetramethyl butylperoxy - 3, 5, and 5-trimethyl 
hexanoate, 1, 1, 3, and 3-tetramethyl butylperoxy-2-ethylhexanoate, T-butylperoxyisopropylcarbonate, t- 
amyl peroxy benzoate, Organic peroxide, such as t-amyl cumene hydronalium peroxide, cyclohexanon 
peroxide, dicumyl peroxide, and bis(4-t-butyl cyclohexyl) peroxi dicarbonate, is mentioned. Moreover, azo 
compounds, such as 2 and 2-azobisisobutyronitril, 2-phenylazo -2, and 4-dimethyl-4-methoxy valeronitrile, 
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etc. are mentioned. These curing agents (c) are independent, or may be used, combining two or more sorts 
suitably. 

[0030] The molding material constituent of this invention can be especially used for the broad fabricating 
method [ be / no limit ]. Specifically, hand-lay-up shaping, a spray up moulding, cast shaping, resin injection 
shaping, press forming, reservoir shaping, bag molding, preforming matched-die shaping, continuous 
molding, drawing shaping, filament winding shaping, transfer molding, injection molding, in mold coating 
in fusion shaping, etc. can be illustrated. Moreover, although especially a limit does not have a use 
application, either, specifically, it is suitable as web materials, such as structural members, such as artificial 
marble applications, such as a kitchen counter, a washing-its-face ball, an organ bath, and a wallplate resin 
concrete, tanks and a pipe, a corrugated plate, a helmet, the pole, a blade for wind power, electrical 
machinery components, autoparts, furniture, and a musical instrument, a panel, and an ornament sheet. Or it 
is suitable for coat material, putty material, a coating, etc. 

[0031] The well-known filler used for a molding material is used for the molding material constituent of this 
invention in itself. These bulking agents are suitably chosen according to an application. Specifically as 
these bulking agents, organic system bulking agents, such as inorganic system bulking agents, such as 
gypsum fibrosum, calcite sand, and asbestos powder, and a polymer bead, are mentioned in an aluminum 
hydroxide, a silica, glass powder, an alumina, clay, talc, a milled fiber, silica sand, river sand, diatomaceous 
earth, and the end of mica powder. Especially a kind of inorganic bulking agent chosen from the group 
which consists of an aluminum hydroxide, a silica, and glass powder among the above-mentioned bulking 
agents is desirable at least. The above-mentioned bulking agent may be used independently, and may be 
used combining two or more kinds suitably. Moreover, especially gestalten, such as mean particle diameter 
of a bulking agent, are not limited. 

[0032] The loadings of a bulking agent have desirable within the limits of the 50 - 400 weight section to the 
thermosetting resin 100 weight section, and its within the limits of the 100 - 400 weight section is more 
desirable. When the loadings of a bulking agent are under 50 weight sections, neither surface hardness such 
as an artificial marble moldings obtained, nor rigidity is fully acquired. If the loadings of a bulking agent 
exceed the 400 weight sections, in addition to the viscosity of a molding material constituent becoming high 
too much, and the workability at the time of a fabrication operation worsening, the mechanical physical 
properties of the moldings with which the fluidity of the molding material constituent within a die falls and 
is acquired etc. will fall. ' 

[0033] Further, the above-mentioned bulking agent may carry out coupling processing in order to raise an 
adhesive property with a thermosetting resin interface. Thereby, physical properties, such as the shock 
resistance of an artificial marble moldings etc., reinforcement, and a water resisting property, can be raised 
Especially as these coupling processing agent, although not limited, a silane system coupling agent, a 
chromium system coupling agent, a titanium system coupling agent, an aluminate coupling agent, a 
zirconium system coupling agent, etc. are mentioned. Moreover, these may be used independently, may be 
mixed suitably and may use two or more kinds. 

[0034] Moreover, a thickener can be blended with a molding material constituent. A thickener has the 
effectiveness of making a molding material constituent thickening so that it may become viscosity without 
the good tuck of the suitable handling nature for press forming. Although it will not be limited as this 
thickener especially if it has the above-mentioned operation, especially inorganic system thickeners such as 
an oxide of alkaline earth metal and a hydroxide, are desirable. Specifically, a magnesium oxide, a calcium 
oxide, a magnesium hydroxide, a calcium hydroxide, etc. are mentioned. Moreover, thermoplastic polymers 
such as polymethylmethacrylate which has bloating tendency to thermosetting resin, can also be used as a 
thickener. These thickeners may be used independently and may be used, combining two or more kinds 
suitably. 

[0035] Although the amount of the thickener used may change with the classes, applications of a molding 
material constituent, etc., generally it is suitable for it to consider as the range of 0.1 - 30 weight section to 
the thermosetting resin 100 weight section. By using it within the limits of the above, the viscosity after 
thickening can be set as the suitable value for press forming. It becomes the bad molding material 
constituent of the handling nature which sufficient thickening is not obtained as the amount used is under 
the 0. 1 weight section, but has a tuck. If it is used exceeding 30 weight sections, since the viscosity after 
thickening will become high too much and the workability at the time of press forming and the fluidity of a 
molding material constituent will worsen, it is not desirable. If especially the fluidity of a molding material 
constituent falls, while the front-face nature of a moldings will get worse, the mechanical physical properties 
of the moldings by the bias of a bulking agent fall. Moreover, superfluous use of a metallic oxide also 
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becomes the factor which reduces the boiling-proof nature of mold goods. 

[0036] When using this molding material constituent for a press-forming application, other well-known 
additives can be used. Well-known things, such as the fiber reinforcement which are effective in raising the 
low contraction agent which specifically gives the effectiveness which controls the hardening contraction at 
the time of shaping, and mechanical strength, the internal release agent which secures the mold-release 
characteristic from a die, a polymerization regulator, an anti-oxidant, a wetting agent (adhesiveness- 
reducing agent), a coloring agent, an ultraviolet ray absorbent, a thixotropy grant agent, and a flame retarder, 
can be illustrated. The amount of these additives used is not limited that what is necessary is just to 
especially set suitably according to the class and the effectiveness for which it asks. Moreover, the operation 
may also be used independently and may be used, combining two or more kinds suitably. 
[0037] Specifically as the above-mentioned low contraction agent, rubber-like polymers, such as 
polystyrene, polyethylene, a polymethyl methacrylate, a polyvinyl chloride, polyvinyl acetate, the poly 
caprolactam, saturated polyester, a styrene acrylonitrile copolymer, a vinyl acetate-styrene copolymer, a 
styrene-divinylbenzene copolymer, a methyl-methacrylate-polyfunctional methacrylate copolymer, 
polybutadiene, polyisoprene, a styrene-butadiene copolymer, and an acrylonitrile-butadiene copolymer, etc. 
are used. Moreover, these thermoplastic polymers may be partially introduced in the structure of cross 
linkage. Although not limited as mentioned above, especially concerning the amount used, it is suitable to 
consider as the range of 2 - 20 weight section to the thermosetting resin 100 weight section. In under 2 
weight sections, since the feeling of transparence of a molding object etc. is reduced and it becomes in cost 
and disadvantageous further when there is no low contraction effectiveness and it exceeds 20 weight 
sections, it is not desirable. 

[0038] Organic fiber which specifically consists of inorganic fiber; aramids, polyester, etc., such as a glass 
fiber, a carbon fiber, a metal fiber, and fiber that consists of a ceramic, as the above-mentioned fiber 
reinforcement; although a natural fiber etc. is mentioned, it is not limited especially. Moreover, the gestalt of 
fiber is not especially limited, although roving, a cross, a mat, textiles, chopped roving, a chopped strand, 
etc. are mentioned. These fiber reinforcing materials may use independently, and it may mix suitably and 
they may use two or more kinds. Although not limited as mentioned above, especially concerning the 
amount used, it is suitable to consider as the range of 1 - 20 weight section to the thermosetting resin 1 00 
weight section. Under in 1 weight section, there is no reinforcement effectiveness, and when exceeding 20 
weight sections, the front face of mold goods worsens. 

[0039] Specifically as the above-mentioned internal release agent, stearin acid, zinc stearate, aluminum 
stearate, calcium stearate, barium stearate, octadecanamide, triphenyl phosphate, alkyl phosphate, the waxes 
that are generally used, silicone oil, etc. are mentioned. 

[0040] As the above-mentioned wetting agent, what is marketed can use it as it is. For example, although 
"W-995" marketed from BYK KEMI, Inc., "W-996", M W-9010", "W-960", "W-965", "W-990", etc. are 
mentioned, these are used by the purpose of use, choosing them suitably. 

[0041] As the above-mentioned modifier, polymerization inhibitor, such as hydroquinone, methyl 
hydroquinone, methoxy hydroquinone, and t-butyl hydroquinone, is mentioned, for example. As for these 
polymerization modifier, dissolving in thermosetting resin enough beforehand is desirable. As the above- 
mentioned anti-oxidant, the thing of hindered phenol systems, such as 2 and 6-G t-butylhydroxytoluene, is 
fond, and is used. 

[0042] That by which flame retarders, such as a silica, are marketed [ phosphoric ester ], respectively can be 
used for an inorganic pigment and an organic pigment with the above-mentioned well-known coloring 
agent, and an ultraviolet ray absorbent by thixotropy grant agents, such as a benzophenone. 
[0043] Thus, the prepared molding material constituent is suitable as a bulk molding compound (BMC) or a 
sheet molding compound (SMC). 

[0044] It can fabricate with the making machine generally conventionally used using a bulk molding 
compound (BMC) or a sheet molding compound (SMC) prepared from the molding material constituent by 
this invention, and the shaping approach is the range which is 80-150 degrees C, and especially as for other 
conditions, temperature is not restricted for it. 

[0045] The thing of a publication can use similarly the filler used when using the molding material 
constituent of this invention as an object for cast shaping, and other additives for the above. If the shaping 
approach is also the range whose temperature is 40-150 degrees C, especially other conditions will not be 
restricted. Moreover, it will not be restricted especially if the ingredient of mold also has resistance to 
thermosetting resin. 
[0046] 
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[Example] Although an example and the example of a comparison explain this invention further below at a 
detail, this invention is not limited at all by these. In addition, the "section" shows the "weight section" and 
shows "% of the weight""%." 

[0047] The synthetic example 1 (composition of acrylic resin AC- 1 ) 

1 -dodecanethiol 6g as 970g of methyl methacrylates, 24g of methacrylic acids, and a chain transfer agent 
was supplied to the four 31. separable opening flask furnished with a thermometer, a reflux cooler, and 
metering pump stirring equipment. Subsequently, it heated and the temperature up was carried out to 1 00 
degrees C. After checking that contents liquid is flowing back, 3 hours was required, the solution which 
dissolved 2 and 2-azo BISUIZO butyronitrile 0.1 5g in lOOOg of methyl methacrylates was dropped in the 
reaction container with constant speed, and the bulk polymerization was performed. Heating was continued 
for after [ dropping termination ] 1 hour, subsequently lg of 2,6-di-tert-butyl-4-methylphenol was added as 
polymerization inhibitor, and the polymerization was suspended. It cooled to the room temperature after 
that, and acrylic resin was obtained. The polymer molecular weight in resin was [ 6000 mPa-s, 32% (it is 
described as "NVM" below) of nonvolatile matters, and the resin acid number of the viscosity of 100,000 
and resin ] 8 mgKOH/g in the weighted mean. The neopentyl glycol dimethacrylate (product [ made from 
Kyoeisha Chemistry ], trade name "light ester NP") 10 section was added as a cross linking agent to the 
resin 90 obtained section, and it was referred to as acrylic resin AC-1 . In addition, viscosity is JIS-K. It is 
the value measured in the Brookfield viscometer according to 6901 (measurement temperature: 25 degrees 
C). 

[0048] Synthetic example 2 (composition of acrylic resin AC-2) 

998g [ of methyl methacrylates ] and 1 -dodecanethiol 2g was used as the initial preparation solution using 
the same reaction container with having used it for the synthetic example 1 , and the bulk polymerization was 
performed like the synthetic example 1 except dissolving 2 and 2-azo BISUIZO butyronitrile 0.05g in a 
lOOOg methyl methacrylate, and being dropped in a reaction container. The viscosity of the obtained acrylic 
resin was 2000 mPa-s. The 800g methyl methacrylate was added and viscosity control was performed. The 
polymer molecular weight in the obtained resin was [ 200 mPa-s and NVM of the viscosity of 200,000 and 
resin ] 1 8% in the weighted mean. The trimethylolpropanetrimethacrylate (product [ made from Kyoeisha 
Chemistry ], trade name "light ester TMP") 3 section was added to the resin 97 obtained section, and it was 
referred to as acrylic resin AC-2. 

[0049] Synthetic example 3 (composition of vinyl ester resin (it abbreviates to VE-1)) 
368g (the Asahi tiba company make, trade name "Araldite GY-260") of epoxy resins of 78g of bisphenol A 
and weight-per-epoxy-equivalent 188 g/eq was taught to 4 opening circular separable flask with a capacity 
of 21. which set an agitator, a cooling capacitor, nitrogen gas installation tubing, and a thermometer, and 
0.5g of triethylamines was added in air after the temperature up at 60 degrees C - 70 degrees C with the 
mantle heater. Carried out the temperature up to 1 50 degrees C after that, it was made to react for about 1 
hour, and the epoxy resin of weight-per-epoxy-equivalent 350 g/eq was obtained. This epoxy resin was 
cooled at 120 degrees C - 130 degrees C, in air, mixed 1 lOg (methoxy hydroquinone 0.6g and an epoxy 
group and this mol) of methacrylic acids, finally added 2-methylimidazole 0.6g, it was made to react at the 
temperature of 120 degrees C - 125 degrees C for about 5 hours, and the epoxy acrylate of 10 or less 
mgKOH/g of acid numbers was obtained. Added 95g tetrahydro phthalic anhydride to the obtained epoxy 
acrylate, and it was made to react, maintaining at the internal temperature of 95-100 degrees C, and acid 
addition mold epoxy acrylate was obtained. The styrene 37 section was added to the epoxy acrylate 63 
obtained section, and vinyl-ester-resin VE-1 was prepared. The resin viscosity of VE-1 was 10000 mPa-s 
and NVM63%, and the resin acid number was 30 mgKOH/g. 

[0050] Synthetic example 4 (composition of an unsaturated polyester resin (it abbreviates to UP- 1 )) 
It taught 4 opening circular separable flask with a capacity of 21. which set an agitator, a cooling capacitor, 
nitrogen gas installation tubing, and a thermometer at 70 mols of neopentyl glycol, 30 mols of propylene 
glycols, and a rate of 40 mols of isophthalic acid, the temperature up was carried out to 210 degrees C, and 
the esterification reaction was performed for 10 hours. Then, the temperature was lowered to 170 degrees C 
and 60 mols of fumaric acids were added, it performed at 170-180 degrees C, and the esterification reaction 
was performed at 220 more degrees C for 3 hours for 4 hours. The 0.015 sections of hydroquinone after 
cooling were added to the total charge, and the 37 sections, in addition unsaturated-polyester-resin UP-1 
were prepared for the styrene monomer to the unsaturated polyester 63 section. The resin viscosity of UP-1 
was 4000 mPa-s and NVM63%, and the resin acid number was 15 mgKOH/g. 

[0051] The acrylic resin (AC-1) 100 section, the core / shell polymer of rubber content (mean particle 
diameter; 0.3 micrometers) obtained in the example 1 of example 1 composition Rubber section glass 
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transition temperature; -50 degrees C, the Zeon Kasei make, the trade name "F-351" 15 section, The curing 
agent (Nippon Oil & Fats Co., Ltd. make, trade name "par KYUA HOT' 1 ) 2 section, The aluminum- 
hydroxide (Sumitomo Chemical Co., Ltd. make, trade name "CW-308B") 200 section, The magnesium- 
oxide (product [ made from Consonance Chemistry ], trade name "KYOWAMAGU #150") 1 section, 
Stirring mixing of the zinc stearate (product [ made from ADEKA Fine chemical ], trade name "ZNS-P") 5 
section and the bridge formation polystyrene (Soken Chemical & Engineering make, trade name "SGP- 
70C") 5 section was carried out with the planetary mixer, it riped at the room temperature for 24 hours, and 
BMC for artificial marble was prepared. Press forming of prepared BMC was carried out in the following 
process condition, and the plate (30cmx30cm, t:0.5cm) and the mini bus tab (30cmxl9cmxl5cm, t:lcm) 
were obtained. 

[0052] (1) monotonous process condition- 1 (press forming) use device: - lOOt press machine die- 
temperature: - 120 degrees C (front face) and 105-degree-C (rear face) compacting pressure:8MPa cycle 
time: -- 8 minutes [0053] (2) mini bus tab process condition-1 (press forming) use device: - lOOt press 
machine die-temperature: - 120 degrees C (front face) and 105 degree-C (rear face) compacting 
pressure:3MPa/l minute +8MPa/7 minute cycle time: - 8 minutes [0054] (3) The following evaluations 1-7 
estimated the obtained mold goods. 

[0055] evaluation 1 Viewing estimated the condition of formability test profit **** monotonous mold goods 
and mini bus tab mold goods. 

Those without abnormalities: O, :with detailed crack **, :with crack x [0056] Evaluation 2 Surface gloss 
Nippon Denshoku Industries Co., Ltd. make and a glossmeter were used, and the surface gloss of the 
monotonous mold goods in 60 incident light include angles was measured according to JIS-K5400. 
[0057] Evaluation 3 Map visibility Suga Test Instruments Co., Ltd. make and ICM-2DP was used, and the 
map visibility of the monotonous mold goods in 60 incident angles was measured according to JIS-K7105. 
Measured value used the thing of 0.5mm of optical combs. 

[0058] Evaluation 4 Heat resistance test monotonous mold goods were cut into predetermined magnitude, 
and RHEOVIBRON made from ORIENTEC and RHEO-1023 were used for . testing machine which 
measured Tg of the mold goods used as a heat-resistant index. 2degree C/mim., and an excitation frequency 
were measured by 10Hz of single waves, and . programming rate which performed measurement to 25 
degrees C - 200 degrees C measured the amplitude by 25 micrometers. Peak temperature of the obtained 
tandelta curve was set to Tg. 

[0059] Evaluation 5 Tensile test monotonous mold goods were cut into predetermined magnitude, and it 
measured according to JIS-K71 13. A test period is lmm/min. and a test temperature is 25 degrees C. It 
asked for the reinforcement and the elongation percentage at the time of fracture. 

[0060] Evaluation 6 Impact test monotonous mold goods were cut into predetermined magnitude, and the 
impact test was performed based on the E. I. du Pont de Nemours type (8.3.2) of JIS-K5400. The height 
which it shoots, a mold uses the tip radius of 1/2 inch, weight uses 200g, breaks or a check generates was 
measured at intervals of 5cm. The maximum trial height which a crack or a check does not generate was 
shown in Table 1 . 

[0061] evaluation 7 Cold energy cycle test profit **** mini bus tab mold goods were made to carry out 
repeat contact of the 5 -degree C cold water for 80-degree C warm water for 90 seconds for 90 seconds, 
respectively, when viewing estimated the condition of mold goods every 100 cycles and the crack was' 
accepted, the trial was ended and the count of a cycle was made into the evaluation value. 
[0062] Stirring mixing of the acrylic resin (AC-2) 1 00 section obtained in the example 2 of example 2 
composition, the styrene-butadiene rubber (polybutadiene section glass transition temperature; -85-degree- 
C, Nippon Zeon Co., Ltd. make, trade name "NS-310S") 5 section, the curing agent (Nippon Oil & Fats Co., 
Ltd. make, trade name "par OKUTAO") 1 section, and the aluminum-hydroxide (Sumitomo Chemical Co., ' 
Ltd. make, trade name "CW-308B") 150 section was carried out with the dissolver for lOOOOrpm / 30 
minutes, and the molding material constituent for impregnation molding was produced. The injection 
molding of the produced molding material constituent was carried out in the following process condition, 
and the plate (30cmx30cm, t:0.5cm) and the mini bus tab (30cmxl9cmxl5cm, t:lcm) were obtained. When 
the distributed condition of the styrene-butadiene rubber in monotonous mold goods was observed with the 
scanning electron microscope, it was distributing with the mean particle diameter of 1 .2 micrometers. 
[0063] (4) monotonous process condition-2 (impregnation molding) use instrument: - glass eel molding- 
temperature: - 80-degree-C cycle time: - 1 hour [0064] (5) mini bus tab process condition-2 (impregnation 
molding) use instrument: - mold molding-temperature made from stainless steel: - 80-degree-C cycle time: 
~ 1 hour [0065] (6) The above-mentioned evaluations 1 -7 estimated the obtained mold goods. 
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[0066] The plate and the mini bus tab were obtained like the example 1 except using the vinyl-ester-resin 
(VE-1) 100 section obtained in the example 3 of example 3 composition. The above-mentioned evaluations 
1 -7 estimated the obtained mold goods. 

[0067] The plate and the mini bus tab were obtained like the example 1 except using the unsaturated- 
polyester-resin (UP-1) 100 section obtained in the example 4 of example 4 composition. The above- 
mentioned evaluations 1 -7 estimated the obtained mold goods. 

[0068] The plate and the mini bus tab were obtained like the example 1 except not adding an example of 
comparison 1 rubber content core / shell polymer. The above-mentioned evaluations 1 -7 estimated the 
obtained mold goods. 

[0069] The plate and the mini bus tab were obtained like the example 2 except not adding example of 
comparison 2 styrene-butadiene rubber. The above-mentioned evaluations 1-7 estimated the obtained mold 
goods. 

[0070] The plate and the mini bus tab were obtained like the example 3 except not adding an example of 
comparison 3 rubber content core shell polymer. The above-mentioned evaluations 1 -7 estimated the 
obtained mold goods. 

[007 1 ] The plate and the mini bus tab were obtained like the example 4 except not adding an example of 
comparison 4 rubber content core shell polymer. The above-mentioned evaluations 1-7 estimated the 
obtained mold goods. , 

[0072] The plate and the mini bus tab were obtained like the example 1 except adding a methyl methacrylate 
polymer (mean particle diameter; 1 .0 micrometers, glass-transition-temperature; 1 07 degree C, the Zeon 
Kasei make, trade name "F-320") instead of an example of comparison 5 rubber content core shell polymer. 
The above-mentioned evaluations 1 -7 estimated the obtained mold goods. 

[0073] The plate and the mini bus tab were obtained like the example 2 except using the 300 sections of 
example of comparison 6 aluminum hydroxides. When the distributed condition of the styrene-butadiene 
rubber in monotonous mold goods was observed with the scanning electron microscope, it was distributing 
with the mean particle diameter of 0.01 micrometers. The above-mentioned evaluations 1-7 estimated the 
obtained mold goods. 

[0074] Examples 1 -4 and the evaluation result of the above-mentioned trial which can be set example of 
comparison 1 -6 are shown in Table 1 . The mold goods obtained in the examples 1 -4 were excellent in 
physical shock resistance, as shown in Table 1 , and they were excellent also in cold energy cycle nature. 
Furthermore, there is also no heat-resistant big fall and it excelled also in the surface gloss and map 
visibility of mold goods. Moreover, there is also no fall of mechanical strength and it excelled especially in 
tension ductility. 

[0075] On the other hand, the mold goods obtained in the examples 1-4 of a comparison were the things 
inferior to physical shock resistance and cold energy cycle nature. In the example 5 of a comparison, since 
the glass transition temperature of the added thermoplastic polymer is high, since the distributed particle size 
of a thermoplastic polymer is small, in the example 6 of a comparison, expected effectiveness is not 
acquired like [ the effectiveness of this invention is small and ] the examples 1 -4 of a comparison, 
respectively. 
[0076] 
[Table 1] 
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[0077] 

[Effect of the Invention] The mold goods which improve sharply the shock-proof lowness which was the 
fault of elegance conventionally, and have high shock resistance are obtained, and the shock-proof molding 
material constituent of this invention can give the mold goods which are further excellent in mechanical 
physical properties, thermal resistance, and front-face nature. Moreover, since it can respond also to a 
conventional process condition and a conventional operating environment as it is, the shock-proof molding 
material constituent of this invention can be used suitable for artificial marble, a structural member, a web 
material, coat material, putty material, a coating, etc. 



[Translation done.] 
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[0 0 19] *KWt*ttS±3B©7^U;WMflii:UT 

-ti^<*jffisnai/\ tfc ffiosjstttrx/i/^/v 

-*#ffflLTt-|p)fcMt3tK.ftv^ Wfc»J»tt*Slfii 



t 



(4) 

5 

[0 0 2 0] e-llx.ZTfrmmt LXlt, 3-X*i/ffi 
t>®Z*V d75 V U- h & IfxAxXT/KDffijBS^ 

[0021] *^{c$3tt§ (b) i$.ft<Dimmftxv 

frSfMtttf'J v-i:U-n;t ±12(7) ( a ) 

«{ktt*HBfc, toj&s o . o 5 ~ i o o p mommx 
ttJj?uv--ea&o, z<D&o%ft&%mtz$><DX'3z>n 

[0 0 2 2] ±EJ»nIffittJK U 0 . 0 20 

? fffltx*;Mf-*(RiK1- ft S„ 1 

0 0 ft DWxiM/* 

-etftv\, 

[0 0 2 3] *5WJfc:*^TH\ (b) |«»<D«lRlffljl? 
Uv-ti^tlSO. 0 5~ 1 0 0 iim<D±%-$Xl$,B 

<D¥®n®x'ftm)m*MftLx^% c tt>m^x*& 30 
mm&ttimwtti&<Dtsfeicit7 t <( 7;ws-& u 0*7 

S#K<*"fr3 0 (a) ja»-p*5St«Hi<0»BE 

ftttHfJl^SttftOlidKtt^** 'J -^x-^-g 

*o*ft*£i£«1#fc:llidlB£ftav\, 
[0 0 2 4] C<D«fc5&&W81#y v-fcb-ni* 
fcf, 7^'j/l/xf.k, #U^->'xx tf'J'CVTW, 
7£i?x;/-^V7Uy«fi^ d?U^DP7*Uy, 50 
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7s f - U y - 7 * i/*x >ttlt£#, ft 2 ^x ^rf 
ffcJl^ xf-uy-7aeu>-->*xyjtM^rlA, 
d r AftifcD^U7i-y^riA > '>'ja>dTA, 7-y^xf 

a, #y 7U£>x77hv-, ^yixf^xh 

M&Lxm^x$>£\,\ 

[0025] *mmc&^x. (b) /s#<z>j»Rjffltt# 

'Jv-hLT, ¥#3*4^0. 0 5~ 1 0 0 ft mT'&Sxi 
7/f x rt/8!S!&Rjffl# U 5 c 4: #T*t So 

ccDa7/->x;l/^nj^#y v-ti, xt7tgcD#7X 
fg^Sfitf- 1 0°CfeTFT\ '>x;l/ffi©**5XfE^Sfi 
tf] 01CW±T*537/S'x>l/§!«£*W*"Sfc<Dtf 

^ffl^nso &bj§§# u^-i:LT 3 7/i/x.)immi 

[00 2 6] K37/'>x;l/S^Rj^#y 

£ft3o 1 0 0 /im^ffi^si:, mtmmK.tt? &%WL 

0»*x*;l/4 ? -*eRiR1-SJ!!j«*^+» 

tftSo 37/v'x;l/3y^nJ^^yT-(DZi7l : I(D^7 

xK^Jgfi^- 1 0 "C^rSxS i:+^-(c«^x^;l/^- 

t ffl t?§ So ->i >i>m*B&? zimmx u v- 
v h y y ^xsko^ttfe cfct>^«i4*^t>nSo s/ 

x/mta, wAtf, mm^\~2o<D7fv^m^ 

k Fa*-/7/l/*;l' 7*'JI/-K 

;k ^#JitTx;K ftSfctfx;!/, (^^) 7^U;l/»7 
(^^) 77yaxhy;K mt\£-)l. M?^ 

T'iJ^T-tSo 

[00 2 7] *milcts^X, ±mb)l£ftX'$>%mm 
ffl*yv~OE^««, ^{bttffllg (a) 10 011 
gflKWLT 1~5 OliS^fiffl^n, 2~3 0M«gP 



1 



(5) 

7 

t>W£L<, 3~2 0MSI5tfH{c&?3:U\, 1S38P 

[0 0 2 8] *HB^tcfett5 (c) j8#©8Mt»Jtt» An 
L-< ttttWtomflfc <fc 0 g p> t> L < tt*©»***(« 

tc*fLT, 0. 0 1-1 omm^ThO, ffSKIi 
0. 1 ~ 5 filSPT*& K> , Se>(C{if*l,<tt0. 5-3 

[0 0 2 9] *«w<owiBiiai«fttfet^Tfi6ffl?ns« 

-OW*-**-*^ F, 5*n-i'/W*-**1H' F, *?■ 
)l>3L?;l>r h y^-***)-^ F, l , l -5>- t -7> 
;WS-**S/-3. 3, 5-hU^9 L ;l'>'^a'\+-9- 

t -7f-;W<— 2 -xf-/l/'v£tf/x- 20 
K t -T^yW^-t^^- 2 -xf /K+t/x- 
K t -^^W^-t*^- 2 -xf /l/^t/x- 
K 2, 4, 4-hy*f7l^y5>;W<— **$'-2- 

xf/K^/i-h, t -7f-;W^-t*->-^vy 
f-U-K t - yW^-*^v'- 2 -xf 
*-#*-K t-7?-7WS-#*->-3, 5, 5-h 
'J^^+t/x-h, t -75;W<-**J/-3, 
5, 5- hy^/WH/Vx-F, l, l, 3, 3- 
f h7^f/W;l/^-^->-3, 5, 
/1/-vHt-/x-K 1, l, 3, 3-f 30 
/W^-tf+S/^-x^/I/'v^+f/x-F, t 

7S-**wv7atf/i/;*7-#*-K t -73/W<- 
^i^vVx-K t-75M^ykFn;W* 
•9--YF, **a^*tf/>/<-#*lMF* 5>*5;W* 
F, £7. (4- t-^f-^^n^^W 

§ 0 ffc, 2, 2-7ytrx^yy^pxhU;k 2- 

7ix;l/7'/-2, 4-^^-4-^ h+S^Un 
S"j (c) tt, *BJT**5l^4 2aW±%agffi^fc*T 40 

[0 0 3 0] *^OjSfWMfe{±^C WIS* < ffl 

fc^im&icmmtzzt.tf~ezZo mwmzit, >^y 
^y^i^>3y|i, 7VxjSj& gnf- 

Fa— r-C -f^a-fg >^#*^J^T't 

5o fflffiffl&fcftfcflJRttfc^tf, HftWttt, 50 
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[0031] *nw<Djmttn®j&®icit. tmtmiz. 
?is«sij»ffljftk:*si;Tai[3i«?*tiSo cne.3t«giii: 

-r^- sbk )n^\ Sii±> 8s*»*, «7k 
[0032] le&ftiomsmit* matnmm 1001 

<, 1 0 0-4 0 OfiMlBS©ffiHrttf<fcD#*U\> ?t 

mmvm&mtf 5 0 sfta&ffiois^tc % e. a 

[0033] ±tttmmtt, $?)(c, mummmftw 
ens, jby^yy^jaaaiJtL/Ttt, wtK3£ 

[0034] stcf&BWftMf&mammmistz 

;l/i/-7A, 7K^bv^>/>7A > 7]<^{b*7l'v">A^^ 
^JirbT^fflf 5ui;tT'f§. cne.«fii9J«, *a 



9 

[0035] mmwmmiz, *<om&>fmtmm 
ttffliBi ooaawtWLo. i ~ 3 o mspcdish t 

JgttttttJftftfcftS, 3 0g»$£iS;lT<£ffl-<r5i:> 
iMttttotttt^M < ft 0 * £\ ^UX^^tHttfe 

<fc t;/s»««fflis»o«a(itt^ji< l< ft 

^ n p p<D»^14^gT$-&^Sai:tft?.o 

[0036] *jmti®m]miz-fi'X}mmmc®m 
So ji^wta, is«i9osfbRti«imij-r«jAJi«# 

[0 0 3 7] ±EffiiRtt*Ji:bTti, HftWfcte, d?U 

ft, SfUtf-zb-xf-uyftMilrtt, xf-uy— ytfx 
;l/^y-tf>ftM^ft. *29V>vm*?)l-& 1 gt&*$ 

?yu-Fftfi£ft, lu^^iy, ^y-fv^P 

7 * 5>x y «S£it ft if<9 rf A^S-^it ft if ffl ^ e, ti 

fiaiBo«fc5K«fKR^?n*i/^ «MSfbtti«/i i o o 

T'feSo 2fifi«B*SS-pttfi«RltS(l**^<, 2 0tt 

x bmct>^mic%z<D?ff£L< ftVo 

[0 0 3 8] JigBMWSlftfttt UT*i. *f*Wtett, 
AHT, #5X«Hls t55y*fr 

a y -f FX h 7 y VGtHftf btl5t>\ ¥flcmj£.-$tl% 



(6) 2 0 0 3 - 3 2 7 8 4 5 

10 

HUTU;, MfE^^K^cpg^nfti,^ JfcBSffctt 
Hffll 1 0 OMSflfcttLT, 1 ~ 2 0 ffijUgPcOiBB £ "f 

2 0««a$£jg*3^ijma©gffl#M<ft£o 

[0039] ±8Brta«S5!aij t lth:, nitwit*, m 

*wr, xf7'jy», xx7yys?ffi&h x^7yy& 

10 ^UfA, 7f7'Jyi75F, h'J7ixMa7i 

— F> 7^+yl/^X7x-F, HRfcflJ^&nS??* 
XSL y'Jn-y^^/l/fWenSo 

[0 0 4 0] ±iBfflaa>Jfcl/T«:, rfifl££ftTVSfc© 

*^rpK*nr^s TW-9 9 5J » rw-9 96_K 

TW-9010J, TW-9 6 0J, TW-9 6 5J, 

rw-9 9 0j n*W5>ns*^ cne>«*<DflyiiB 

[00 4 1] ±fES£W»SiJi:LTtt, ffiRfcf, /vTF 
20 n + /y, ^f/WWFD^yy, ^h+f vYKo* 

y y, t -7f;w^ Fa*/ y^©it£*tit8ij#W 

tt» 2, 6-^- t -7*f-;Hi h'n+i'h/l'XVf 

y$f- K^iy-^wtw^jff/uTfflv&ns. 

[0042] ±gE*&»jtt. &m<Dm.®m® j p%®m 
^ n^nmis? nr s & © tffiffl t t s o 

30 [00 4 3] C©*3fcLTH«£ftfcjSJBtt*WBj£«J 

iww^—jW 4 y y^7 y F ( b m c ) 1 1 < t* 
i/~ v €-;i/f-i' y y/^7 y f ( s m c ) t LTttm 

T'fcSo 

[0 0 4 4] *fgW(C e fc5^WfflfiK^6iSliL/-c 

> w >? y 7a y / ^ y F ( B M c ) t L < li 

- F^e-zi/x^ y^y/^y F(SM Oft if ^ffl^T 
^*-»cffffl^ns^c«1i(c J: ?> jSmfcfTft 5 c ii7b< 
T*#, «JB^j£feSS^8 0~ 1 5 0°CcD«5HT'Sn 
tf, ^-©ffi^fftitffcWi^nft^o 

40 [0 0 4 5] *58WOjSJgtt»ffl/ai«!** + 7, F^ffl 

m&4 0~ 1 5 Ot^SEHT-^n^^ftecO^mi;^ 

Btt^ftLTi/^t^Tfen^tcsiJusnfti/^ 

[0 0 4 6] 

so u r%j « raa%j #^-fo 



11 

[0 0 4 7] &l&m\ (T^U^UAC- 

3 'J y h;i/-b^7^l/4on77Xntc, *£^y;l# 

^^9 7 0 gl *2?y;I/|&2 4 g, a$tf£®)SiJtL 
T<D 1 - Kr*>^-;l/6 gZmXbtco #^T« 
LI 0 0°CS7«Lfco rt£$7bMLT^5Ci:£ 

1 5 g%**^y;H?^;H OOOglc^UcM 
«a^ffofco ?ST^7mi^AP^^t, ^ 10 

ittliffiT' 10 0, 0 00, $J]g<DttJtli 6 0 00 
mP a • s, ^Rffgft-aXT TNVMJ £121") 3 2%, 

^igM«8 mg KOH/gT-fe o^co nhntc®ms 

r;l/NPj ) l 0ffi*tmz.T7tV)l®mAC- 1 t L- 
fco ttfifij I S-K 690 HCipCTBSIffifi 20 
tHc T»J£Lfcffi-e&S (liJtfiK: 2 5°C) „ 
[0 0 4 8] £#092 (7^U;l/«fliAC-20^ 

fig) 

'J;HM?-/l/9 9 8 g*5<fctf 1 - Fr*>f-*-;l/2 g 
*»)Wtt&*»SfcU 2, 2-77tf7.l'vWnx 

h'J;l/0. o 5 g% l o o o g©^^^'J;l/^><^;Wc 

2 0 OOmP a • sT-feofco 8 0 0 gCD^^^'J;l/K 30 

# U v-ft^M&MS^T* 2 0 0, 000, tfl&cDft 
JS«2 0 0mPa-s, NVMtil 8%T'feofc 0 t#5> 

n^UMB 9 7 gptcML h 'J * f-a-;l/^p/^ h U ^ 2 

* U K«*tHfc¥ Oft) SL r^^hxT. 
fiUMPj )3gP%i!)P^r7^y^fliAC-2i:L 

[0 0 4 9] £/£P3 (t^;l/XXf;l/iI (V E- 

-try M-fcgfi2 'J >y Wl/0 4oq?U£-te^7VU77 
Xntc, tfX7i/-M 7 8 gfcitfxtf+v'SS 1 
8 8g/eq<DXs}?*i/«Hig Ofl^ttK, mSA T7 
7;WhGY-2 6 0J ) 3 6 8 g£tt&#, V> h 
;l/fc-*-{Cj;!y 6 0t~7 OtCffitt, 
T, hUxf-;I/75^*0. 5 gmuLfc 0 *<D& 1 5 
0°C£T:«LT**J 1 RfrHfiJSS-ex#*S'3*3 5 0 
g/eq ©x^*^l^#fc: 0 C(Dl3l?*->« 1 
2 0°C~ 1 3 OtCftaiLSSvffcT, *h*S»vfF 

a^-yyo. 6 g, fc«fctfx#*^»£S€-;i/©;><*£ 50 
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yymi iOg£g£U «»tc2-^f-;l/-T5^/- 

;l/0. 6g£i!jp*., fig 1 2 0t~ 1 2 5*CfcT*?F5H# 
BlSiS**, mm\ 0mgKOH/gWT©xjK*J/7 
*UU-h *f§fc. 6 ftfcxstf* i/7 * y U- h tc , 
9 5g©f-h7kKaftlzk7^Ht%ftl*, rt?S9 5~ 
1 OO'CfcfiSSfttffcKJ&S-e, g?M*P^x^*">7^ 

y u- h f#e>n/cx^+'>7 ^ y u- h 6 3 * 

tcttl/CX*-U>'3 7»%iP*lfx;l/X^f-;l/fflliV E 
- 1 «rlSiiLfc 0 V E - 1 €>ttl£tt£ti> 10 0 0 0m 
P a • s , NVM63% ffljgRffliti: 30mgKOH/ 
gT-feofc 0 

[0 0 50] 4 'J x^f-;HSfl| ( U 

p- 1 m?) <Dc3$,) 

■fey htfc^B2 U «y h;KD4op^jS-tr/^7;U7v 
^3l:M^yf;^"J3-yW o^e;K 7xi\L\sy>7 

y a -;]/ 3 0 -Y V 7 £ 4 0 ^r/UcDfiJ-a-T'tt & 
2 1 CCft'ffiSLTl OB$P^xXx;Wb£lS£fT 
ofc 0 *<D&, 1 7 0 o C£-£TOSLT7V/l«6 O^e 
/WWnU 1 7 0~ 1 8 0*CTMWrH, £e>£2 2 0"C 

T?3^xxx;Wt;S^tfofco ^^^-C Ko+7 

>^ttii*»C^UT0. 0 1 5g«lU 5pftift# 

T^ft«l*yx^x;H»JiUP-l%BHUfco UP- 

1 <D®m&mt 4000mPa • s, NVM63%, 
flMiHffitil 5mgKOH/gT*oft. 

[005 1] $mm\ 

Sim i Tt#fc7 ^ y ;wttii ( a c - 1 ) i o o gp, j 

i»tS©37/>'i;l'd? l Jv- (¥t5liS; o. 3/i 
m> rfAg|5^5Xfg^fiJS : -5 O^C, -tf^MbS 

(«) M> iSb^ TF-3 5 1 J ) 1 595, mm (H 
OHO SU ffip°p^ r/^-+a7-HOTj ) 2 

», 7K^fb7;l/^x-i;A (ft^b^ (1*) & iSfip* 
TCW-3 0 8BJ) 2 0 035, IMfr^S/^i* (tS 

ftfb^ («) r+ 3 -7?y# 1 5 OJ ) 1 

^, k b d p^ rzNs-pj ) 535, aw#y^i/> 

CBWft^ («) ^D a a« TS G P-7 OCJ ) 5 35^ 

JMLTAJ&^5ffiBMC*Sii«L;fc. iSSbfcBM 
C^TIBfi)c^mcT7bX^L, ¥i(3 0cmx 
3 0 cm, t : 0. 5 c m)*5<fct>*^x/ i C7 l ^7(3 0 c 
mX19cmX15cm, t : lc m)^rt#fc 0 
[0 0 5 2] ( 1 ) f««lft- 1 C7UZf8.m 

&m®ft : 1 0 0 t 7l^Xli 

smas. ■ 1 2 o°c(gs), i o 5 icons) 

fS.BS.tl : 8 M P a 

mmm : 8 

[0 0 5 3] (2) ^x,KX*7W&ft- 1 (7VX 



< 



(8) 
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mm®& : i o o t -fv7.m 

&wb& ■ 1 2 o°cmm). i o sxcmm) 

fmrnti : 3MP a/l#+8MP a/7# 
: 8# 

[00 5 4] ( 3 ) mrcl&B5h%UT<DWmi~ 7 ICX 

coo5 5]ffti5i ffi&mm 

SttfcL : O. M^77^f0 : A, »Jft*T9 : x 10 
[0 0 5 6] ffffi2 SffiftjR 

H*«fexi (no ytmtz&mL. j i s-K5 

[oo5 7]fft63 ^mmms. 
xftffl&m oho sl i cm-2dp^u j i s 

-K7 1 0 5£ipi;T> 6 0SfcfettS¥«J«J& 

[oo5 8]ffffi4 Mmvtum 20 
ftzimshm gzmfeLtz. mmi&s or i enters 

RHE0VIBR0N,RHE0-1023£ffl<^fc o Mffl<&2 5°C~2 0 0 
t^T'ffftofc. #Si§Jgti, 2°C/mim. , jjUffiM 

10Hz, aWIH: 2 5 ft mT«L/co 
f#P>nrc t a n S &1&<D¥-tU&ZT g t bfco 

[oo5 9]ffffi5 mmum 

¥1&J$M8>*m%.<OJz£i£lc*lvhL. J I S-K7 1 
1 3{C^UTlSi|^Lfc 0 m&&mt 1 mm/m i n. , 

WJKBBUtz 5°CX3b% 0 «Wr«p09Sfife«ktffftf** 30 

[0 0 6 0] I¥fi6 ffi*SO* 
sN&afBfifcBr^©** y h U J I S - K 5 4 
0 0OraJj!>S(8. 3. 2){c*Pfi5LT, 

f7o/-c 0 ^mnim^i/z^yf; a o«2 oo 

[o o 6 1 ] mmi nmv^tfrtm 
mz>nrcz.=-^7,f7f&Bff a ic8 ot©S7k£9 o#, 40 

5"CO»**9 0»f-n^tl«0jgU»«l«-fr*l 00 

[0 0 6 2] HMiJ2 
#jS«2T»»fc7*»J/W»IB (AC -2) 1 0 035, 7s 

gut : - 8 5 r, B*-tf*> (HO Sk iSp n p£ tn s - 

3 1 osj )5gp, m\tm (H*?4Bi (1*) sl ffip°pS 

r/<-***oj ) l gp, *»fb7/i/5x»>A (ttSfk 50 
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^ (tt) SI, i&o a p£ TCW-3 0 8 BJ ) 15 OgflSrx 
^vOWS-fCT 10000rpm/3 OftHmg^U 

mX3 0cm, t : 0. 5 c m)&J;0 : ^-/<i7,2:r(3 
0cmxi9cmxi5cm, t : lc m)&#fc 0 ¥■ 

mwn? mmx-mm Lfctcz, wti 1 . 2 » m 

[00 6 3] ( 4 ) ¥«j£JB&ff- 2 (&A/£gy) 
OS&B& : 8 0°C 

m&mm •■ mm 

[0 0 6 4] (5) 5-/^^yjS«*ff-2(aAl« 

so 

l^mUSS. : 8 or 

nm^m ■■ mrs 

[00 6 5] (6) mtcf£M8>%±tZWm~7lCTm 
[0 0 6 6] *SSe>j3 

^i«ey 3 e nfc if-/nxf;ni (ve-d 1 

[0 0 6 7] HMH 

^(?ij4Tl#P.tifc^?p4-°UxXr;HB}fli (UP- l ) 

1 ooa5*ffiffl-rsjj«i>{±, siflstwifcPittfcLT^* 

7{CTfP<Bbfc 0 
[0 0 6 8] tt^Jl 

^Jli:^{i:bT¥1fife«fct) : ^-/^^7^#/co ft 
/c^Jgp 0 p^±IBif ffil~ 7 (cTffffi Lfc 0 
[0 0 6 9] Jt®Pl2 

2 fcratlfcLTTSfeitf 5x^X^^%ftfco tffefig 

B&*±.tmm\~ 7 icrmmbtco 

[0 0 7 0] tm®\3 

0U 3 i: mmc LT¥Sfe J; tf 5 x/ST. ^ 7^f#fc 0 ftfc 
fi)c^p D p^±IEI¥{Bl~ 7 tcTffffi Lfco 
[0 0 7 1] tiMM4 

fi)c«p D p^±ISI¥{ffil~ 7 tcTJFiB Lfco 
[0 0 7 2] Jt«Mf>J5 

(TOSS; 1. Ofirn, #7X*k»S 

a ; i o 7°o., n*y\m m) n, tf-3 2 



I 



(9) 



15 



oj ) zmntuwa. nmmitmmcLT¥fcis 
Co o 7 3] tmme 

[oo74] nmm i ~ * *>&xs)mm \ - 6 tsv%± 
Bumomnm^m i fc^t 0 ns&#iJi~4T*t#e>nfc 
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[0075] cnfcttu tt^iJi~4Ti#e>n/c^ 0 a D 

[00 7 6] 
[Hi] 





UK* 


mil 


WS&\2 




3BE&I4 






tt*HH3 


















TV* 










"TV* 












AO I 


AC-2 


VE-1 


UJM 


ACl 


AC 2 


VE-1 




ACl 


A02 








F-351 


NS310S 


F-351 


F-351 










F-320 


KS3108 






— SO 


-40 


-50 


-50 










107 


-40 


m 






0. 3 


i. 2 


0. 3 


0. 3 










1. 0 


0. 0 1 








ft* -hJHOT 




A" -Wf HOT 


a" -tar hot 


A'-fcJHOT 


A"-tHO 


A'-fcJHOT 


A* "♦iTEOT 


A* -faT HOT 


A* -WO 








CW308B 


CW308B 


CW30SB 


CW9QSB 


CW306B 


cwaoaa • 


CW3C6B 


CW308B 


CW808B 


CW3088 




SSL 








#150 


#150 


#150 




#180 


#150 


#150 


#150 








ZNS-P 




ZNSP 


ZNS-P 


HSBP 




ZN8P 


ZN&P 


ZNS-P 










SGP-70C 




SOP70C 


8OP-70C 


SGP-T0C 




SGP-70C 


3GP-70C 


9QP-70C 










100 


100 


100 


100 


100 


100 


100 


LOO 


100 


100 








1 5 


5 


1 6 


1 5 










1 6 


5 








2 


1 


2 


2 


2 


1 


2 


3 


2 


1 


* 


mm 


SB 


200 


150 


200 


200 


200 


150 


200 


200 


2 00 


300 






% 


1 




1 


1 


1 




1 


1 


1 


1 








5 




5 


& 


S 




6 


5 


6 










& 




& 


S 


5 




5 


5 


5 
































TO 




o 


O 


o 


o 


O 


o 


O 


O 


O 


O 


trot 






o 


O 


o 


o 


O 


o 


O 


o 


O 


o 


MUM 


cm* 


40 


4 S 


45 


3 5 


1 5 


20 


30 


20 


25 


20 






B 


6000 


80 00 


&000 


8000 


800 


10 00 


800 


20 0 


1000 


500 






% 


87 


9 0 


go 


88 


84 


9 0 


89 


87 


85 


86 






% 


65 


7 0 


68 


68 


48 


6 5 


6 & 


45 


55 


65 








1 68 


1 4 9 


1 7 5 


190 


17 0 


1 5 0 


1 7 8 


19 5 


169 


152 






MPa 


45 


5 0 


3 5 


33 


47 


5 3 


37 


34 


40 


36 






% 


1. 0 


1. 3 


0. 9 


0. 7 


0. 6 


0. 7 


0. 0 


0. 5 


0. 4 


0. 3 



xmsm ■. mar 9i-m&mx oaw. 



[0 0 7 7] 



(51)Int.Cl. ? 

C 0 8 L 31/00 
33/00 
67/06 

// B 2 9 K 101 : 10 



F I 

C 0 8 L 31/00 
33/00 
67/06 

B 2 9 K 101 : 10 



f-n-K (##) 



(10) 



^2003-327845 



4F071 AA10 AA28 AA31 AA49 AC08 
BB01 BB03 

4F204 AA19 AA21 AA36 AA41 AA47 
AB01 AB03 AB11 AB16 AE10 
AR06 EA03 EB01 EF01 EF02 
FA01 FB01 FF01 FF06 

4J002 BF011 BG041 BN122 BN142 
CF211 DE147 DJ017 DJ047 
DJ057 DL007 EK006 FD017 
FD146 FD208 GL02 



